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The whole-genome shotgun sequence of Rhodococcus ruber strain Chol-4 is presented here. This organism was shown to be able 
to grow using many steroids as the sole carbon and energy sources. These sequence data will help us to further explore the meta- 
bolic abilities of this versatile degrader. 
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Rhodococci are aerobic, catabolically versatile soil bacteria with 
a high GC content and high levels of mycolic acids in their cell 
envelopes. They have been used as model organisms for numerous 
applications in bioremediation and biocatalysis due to their ex- 
ceptional ability to degrade a broad range of compounds (1-5). 
Rhodococcus ruber strain Chol-4 was isolated from a sewage 
sludge sample and it is able to grow in minimal medium sup- 
plemented with different steroids as sole carbon sources, such 
as cholesterol, cholestenone, testosterone, 4-androstene-3,17- 
dione (AD), l,4-androstadiene-3,17-dione (ADD), and preg- 
nenolone, among others (6, 7). 

In order to get a panoramic view of the genetic complexity and 
metabolic diversity of this strain, the R. ruber strain Chol-4 ge- 
nome was sequenced using the Roche/454 GS FLX system and 
assembled with the Newbler assembler version 2.5pl software 
(454 Life Sciences). The whole-genome shotgun (WGS) sequence 
generated 247,832 reads, 89,687,404 bp, that were assembled into 
158 contigs with an N 50 length of 83,586 bp, and an average 
coverage of 16.3 reads/bp. This contig-assembling process gen- 
erated 5.4 Mb of data with a G+C percentage of 70.6%. When 
analyzed with the Glimmer software 3.0 version, using all the cod- 
ing sequences from the already sequenced R. equi, R. erythropolis, 
R. jostii, and .R. opacus, these data revealed 3 rRNA genes, 64 
tRNAs genes, and 5,338 putative open reading frames (ORFs). 

According to RAST version 4.0 (8) and the Glimmer server, 
many of these ORFs encode proteins likely involved in the metab- 
olism of different compounds, including amino acids and deriva- 
tives (537 ORFs), carbohydrates (472 ORFs), fatty acids/lipids 
(322 ORFs), proteins (207 ORFs), DNA (110 ORFs), aromatic 
compounds (100 ORFs), RNA (112 ORFs), sulfur (36 ORFs), 
phosphorus (33 ORFs), nitrogen (30 ORFs), potassium (20 
ORFs), iron (20 ORFs) or secondary metabolic constituents (8 
ORFs), among others, while cofactors, vitamins, prosthetic 
groups, or pigments account for 427 ORFs. The genome also con- 
tains 315 ORFs involved in transport, 74 of them being ATP- 



binding cassette (ABC) transporters (e.g., iron, manganese or mo- 
lybdate ABC transporters). A total of 104 oxygenase-coding genes 
acting on aromatic compounds were also identified. This bacterium 
also contains copper, cobalt, zinc, cadmium, mercuric, arsenic, van- 
comycin, fluoroquinolone, and beta-lactamase resistance genes. 

On the basis of these results, we anticipate that R. ruber strain 
Chol-4 will display a rich and complex metabolic diversity, far be- 
yond the steroid metabolism we have originally found in this strain. 

Nucleotide sequence accession numbers. This whole-genome 
shotgun project has been deposited at DDBJ/EMBL/GenBank un- 
der the accession number ANGC00000000. The version described 
in this paper is the first version, ANGC01000000. 

ACKNOWLEDGMENTS 

L.F.H. was the recipient of a scholarship from the Complutense University 
of Madrid. This project was funded by the projects BFU2006-15214- 
C03-02 and BFU2009-11545-C03-02 from the Spanish Ministry of Edu- 
cation and Science 

We are very grateful to Jose Luis Garcia (CIB-CSIC) and to Federico 
Moran (Department of Biochemistry and Molecular Biology I, UCM) for 
their valuable assistance and expertise. 

REFERENCES 

1. Kobayashi M, Shimizu S. 1998. Metalloenzyme nitrile hydratase: struc- 
ture, regulation, and application to biotechnology. Nat. Biotechnol. 16: 
733-736. 

2. Plaggenborg R, Overhage J, Loos A, Archer JA, Lessard P, Sinskey AJ, 
Steinbiichel A, Priefert H. 2006. Potential of Rhodococcus strains for bio- 
technological vanillin production from ferulic acid and eugenol. Appl. Mi- 
crobiol. Biotechnol. 72:745-755. 

3. van der Geize R, Dijkhuizen L. 2004. Harnessing the catabolic diversity of 
rhodococci for environmental and biotechnological applications. Curr. 
Opin. Microbiol. 7:255-261. 

4. Vereecke D, Burssens S, Simon-Mateo C, Inze D, Van Montagu M, 
Goethals K, Jaziri M. 2000. The Rhodococcus fascians-vlant interaction: 
morphological traits and biotechnological applications. Planta 210: 
241-251. 

5. Martinkova L, Uhnakova B, Patek M, Nesvera J, Kren V. 2009. 



May/June 2013 Volume 1 Issue 3 e00215-13 



Genome Announcements 



genomea.asm.org 1 



Fernandez de las Heras et al. 



Biodegradation potential of the genus Rhodococcus. Environ. Int. 35: 
162-177. 

6. Fernandez de las Heras L, Garcia Fernandez E, Navarro Llorens JM, 
Perera J, Drzyzga O. 2009. Morphological, physiological, and molecular 
characterization of a newly isolated steroid-degrading actinomycete, iden- 
tified as Rhodococcus ruber strain Chol-4. Curr. Microbiol. 59:548-553. 

7. Fernandez de las Heras L, van der Geize R, Drzyzga O, Perera J, Navarro 
Llorens JM. 2012. Molecular characterization of three 3-ketosteroid-A(l)- 



dehydrogenase isoenzymes of Rhodococcus ruber strain Chol-4. J. Steroid 
Biochem. Mol. Biol. 132:271-281. 
8. Aziz RK, Bartels D, Best AA, Dejongh M, Disz T, Edwards RA, Formsma 
K, Gerdes S, Glass EM, Kubal M, Meyer F, Olsen GJ, Olson R, Osterman 
AL, Overbeek RA, McNeil LK, Paarmann D, Paczian T, Parrello B, Pusch 
GD, Reich C, Stevens R, Vassieva O, Vonstein V, Wilke A, Zagnitko O. 
2008. The RAST server: rapid annotations using subsystems technology. 
BMC Genomics 9:75. 



2 genomea.asm.org 



Genome Announcements 



May/June 2013 Volume! Issue 3 e00215-13 



